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B pe3yjibTaie Mopc^o^yHKitHOHaabHbix MCcaeaoBaHMH hkcoahh 5 bh^ob (Ixodes paci- 
flcus , I. pavlovsky , I. persulcatus , /. ricinus w I. scapularis) ycTaHOBJieHO, hto CMeHa kh- 
meHHoro anHTejiHfl b Kaxqjyio caeayiomyio (J)a3y pa3BMTMH 3ana3abiBaeT m He chhxpohh- 
3HpoBaHa c o6lummh npoueccaMH MeTaMopc})oreHe3a m opraHoreHe3a npn jiHHbxax. Km^ 
ineHHbiH anHTejiHM npeabiaymeii (})a3bi He TOJibKo coxpaHaeTca, ho h c^yHKUMOHMpyeT Ha 
3Tane nHTaHMH caeayiomeii (j)a3bi. 


OcoSeHHOCTH Mop(t)0(J)yHKUHOHajibHbix nepecTpoeK onmeanaabHoro njiacia 
KHineHHHKa HKcoanH 3acjiyxcHBaiOT oco6oro BHHMaHna b cbh3h co cnoco6- 
HOCTbio nocjiextHHx coxpaHHTb n ocyntecTBjiHTb TpaHC(J)a30ByK) nepeaany B036y- 
aHTejieM MHOHiX TpaHCMHCCHBHbIX HH(f)eKU,HH, TaKHX KaK BHpyC KJiemeBOrO 3H- 

uec^ajiHTa, Borrelia burgdorferi s. 1. (BajiamoB n ap., 1997, 1998) n Babesia microti 
(Rudzinska et al., 1982; Rundolph, 1998). UnpicyaHunH 6oppeanii n reHepaan3a- 
Uhh MH(j)eKnnH b opraHH3Me xaema npnyponeHbi k nepnoaaM oaHOKpaTHoro 
MHoroaHeBHoro nmaHUH Kaxcaow (J)a3bi Ha npoKopMHTeae, bo BpeMH Korapbix 
npoHcxoaHT raydoKHe BHyipeHHne MopcjDocjDyHKunoHaabHbie nepecTpowKH (Ba- 
aarnoB, 1967, 1998; TaeatHbin..., 1985; rpnropbeBa, 2007a). 

y HKCOaHH, BpeMeHHbIX 3KTOnapa3HTOB C aaHTeabHbIM ITHTaHHeM, B XH3HeH- 
hom uHKae nepnoabi anHHHOHHoro, HMM(J)aabHoro n HMarnHaabHoro nmaHna, 
Koraa ohh aBaHK)TCH HacTOflmHMH napa3HTaMH, nepeayiOTCH c pa3aea5nomHMH 
hx nepnoaaMH Henapa3HTHHecKoro cymecTBOBaHna: 3M6pHOHaabHoe pa3BHTne, 
MeTaMOp4)03 HanHTaBUIHXCH aHHHHOK H HHM(J), HMLteKJiaaKa CaMOK H nepnoabi 
roaoaaHHa oco6en ao BCTpenn c xo3aeBaMH (BaaamoB, 1998, 2009). TaKHM 06- 
pa30M, Kaacaaa (j)a3a BKaionaeT nepnoabi CBoSoaHoro n napa3HTHHecKoro cyme- 
CTBOBaHHH. MeTaMop(j)03 n anHbKa annuHOK n hhmcJ) Ha caeayiomyio (j)a3y pa3- 
bhthh B03MOXHa nocae aocTuxeHHH b TeneHne nmaHna onpeaeaeHHon Maccbi 
Teaa. KnmeHHHK b OTanHne ot ocTaabHbix opraHOB, (J)opMHpyK>innxca nocae nn- 
TaHna Ha Kaacaon (j)a3e 3aHOBo, He noasepraeTca rncToan3y, coxpaHaeica n npo- 
aoaxaeT (^yHKunoHnpoBaTb (BaaamoB, 1998; rpnropbeBa, 2007). 

B pe3yabTaie Mopcj) 0 (i)yHKUHOHaabHbix nccaeaoBaHnn KnmeHHHKa roaoaHbix 
n nmaioinnxca annHHOK, hhmcJ) h caMOK HKCoanH 5 BnaoB (Ixodes pacificus Coo- 
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ley et Kohls, 1943, I. pavlovsky Pom., 1946, I. persulcatus Schulze, 1930, /. rici- 
nusL ., 1758 h I. scapularis Say, 1821) ubi noKa3ajin, hto bo BpeMH nnTaHHH h 
nocjie ero 3aBepiueHHH 3nnTejiHH b KHineHHHKe KJiema unHaMHHHO o6hobjihct- 
ch, npeTepneBan unKJiHHHbie H3MeHeHHH. 3to npoHBjineTCH b (jjyHKUHOHHpOBa- 
HHH HeCKOJlbKHX MOp(})0(|)yHKUHOHajIbHbIX nJiaCTOB HJIH TeHepaUHH KJieTOK. 
Ilpoueccbi norjiomeHHH kpobh h ee nepeBapnBaHHH He pa3o6meHbi bo BpeMeHH, 
a npoHCXo^HT npaKranecKH ouHOBpeMeHHO (TpnropbeBa, 2007a). MaTepnajibi h 
mctouhkh paOoTbi noupo6HO H3JioxceHbi b paHHHX paSoTax (rpuropbeBa, 
2003—20076; TpuropbeBa, AMOcoBa, 2004). 

CpaBHHTejibHoe nccjieuoBaHne KHineHHHKa y unanay3HpyiomHX hhmc|) h 
hhm$, pa3BHBaiomHXCH 6e3 AHanay3bi, noKa3ajio, hto Mop(J)0(J)yHKUHOHajibHbie 
H3MeHeHHH b KHineHHHKe Ha npoTHXceHHH nHTaHHH h b TeneHHe 2 Mec. nocjie 
Hero npoHcxo^HT ounHaKOBO. KnmeHHbin onHTejinn y hhmcJ), npHCTynHBiiiHX k 
nuTaHHio, npeacTaBjieH nHmeBapHTejibHbiMH KjieTKaMH jihhhhohhoh c})a3bi (cm. 
pHcyHOK, 7), HeziH(})(})epeHUHpoBaHHbie 3JieMeHTbi cocraBjiHiOT npHMepHO 
1/20 nacTb onnTejinajibHoro njiacTa. CeicpeTopHbie kjictkh y hhmc}) He o6Hapy- 
xceHbi, nHmeBapHTejibHbie BaKyojiH (jjopMnpyiOTCH b nnmeBapHTeJibHbix KJieTKax 
jihhhhohhoh (})a3bi. Bee (JjyHKUHOHHpyioiuHe KJieTKH o6pa3yiOT Ha CBoen ann- 
KajibHOH noBepxHOCTH cjioh nepHTpo4)HHecKoro MaTpHKca. 3anojiHeHHe KHmen- 
HHKa KpOBbio npoHCXo^HT b nocjieuHne 1—2 cyT nnTaHHH. llepeBapHBaHHe 
ocHOBHoro KOJiHHecTBa n hiuh y hhm^), pa3BHBaiomHXCH c unanay3on h 6e3 Hee, 
b nepBbie cyTKH nnTaHHH ocyiuecTBJiniOT nHmeBapHTejibHbie kjictkh jihhhhoh- 
hoh reHepauHH (cm. pncyHOK, 2—4), a nocjie HacbiiueHHH h OTnaueHHH Kjie- 
ma — ejiHHCTBeHHafl reHepaunn (cm. pncyHOK, 5—8) nnmeBapHTeJibHbix kjictok 
HHMcJjajibHOH (J)a3bi (rpnropbeBa, 2004, 20076). CMeHa nnmeBapHTeJibHbix Kjie- 
tok jiHHHHOHHOH (J)a3bi Ha KJieTKH HHM(J)ajibHOH nponcxounT nocTeneHHO b Te- 
ueHHe 5—10cyT nocjie OTnaueHHH KJiema. rinmeBbie BKjnoneHHH HannHaiOT ot- 
KjiajibiBaTbCH b MOJioawx nnmeBapHTeJibHbix KJieTKax HHMc^ajibHon (J)a3bi Ha 
10—15-e cyT nocjie OTnaueHHH KJiema (cm. pncyHOK, 5). Ha 40—60 cyr nocjie ot- 
najieHHH KJiema b nojiocTH khhikh couepxcaTcn jinmb CKonjieHHH reMaTHHa, nn- 
meBapeHHe 3aKaHHHBaeTCH, nHmeBapHTejibHbie kjictkh 3anojmeHbi 3anacHbiMH 
nnmeBbiMH bkjhohchhhmh (cm. pncyHOK, 6, 8). 

y rojiojiHbix caMOK h b Hanajie nnTaHHH KHmeHHbin snHTejinn npeucraBJieH 
nHmeBapHTejibHbiMH KjieTKaMH npeubmymen, HHM(j)ajibHon cjja3bi h pe3epBHbiMH 
KjieTKaMH (cm. pncyHOK, 9). nnmeBapnTejibHbie kjictkh HHM(t)ajibHOH $a3bi 
4)yHKUHOHHpyiOT b TeneHne nepBbix 2—3 cyT nnTaHHH (cm. pncyHOK, 10, II). Ha 
CMeHy 3thm KjieTKaM npnxouHT ceKpeTopHbie (cm. pncyHOK, 12). B KOHue 
4—4.5 cyT nocjie npncacbiBaHHH KJiema ceKpeTopHbie kjictkh BbiuejiniOT nHme¬ 
BapHTejibHbie (JjepMeHTbi no rojiOKpnHOBOMy Tnny, a BbiCTHJiaiomne CTeHKy 
khuikh MOJioabie KJieTKH unc^epeHunpyiOTCH b nnmeBapnTejibHbie kjictkh nep- 
boh reHepaunn. nHmeBapHTejibHbie kjictkh btopoh reHepaunn hohbjihiotch Ha 
5.5—6-e cyT n nocjie orropxceHHH kjictok nepBon cjjyHKUHOHHpyiOT jx o 
8—8.5 cyr. Ha 8.5—10-e cyT nocjie npnKpenjieHHH KJiema npnxounTCH noTpe6jie- 
Hne nocjiejmen, Han6ojibmen no Macce nopunn kpobh. B ycBoeHHH otoh nop- 
unn ynacTByiOT TaKxce nnmeBapnTejibHbie kjictkh jmyx reHepaunn, TpeTben h 
neTBepTon. nnmeBapnTejibHbie kjictkh TpeTben reHepaunn cfiopMHpyiOTCH nojx 
KjieTKaMH BTopon Ha 6.5—7-e cyT nocjie npnKpenjieHHH KJiema, (J)yHKunoHnpy- 
iot jxo 3—5 cyT nocjie OTnaueHHH KJiema. Ha 8.5—9-e cyr nocjie npnKpenjieHHH 
hjih Ha 1— 2-ecyT nocjie omaueHHH KJiema nojx nHmeBapHTejibHbiMH KjieTKaMH 
TpeTben reHepaunn (J)opMnpyiOTCH kjictkh neTBepTon. Ohh cjjyHKUHOHHpyiOT uo 
KOHua xch3hh caMKH, He OTTopraiOTCH, b hhx (jjopMnpyiOTCH pe3epBbi, Heo6xoun- 
Mbie ujih 3aBepmeHHH ooreHe3a. B otjihhhc ot onjiouoTBopeHHbix HeonjiouoTBO- 
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peHHbie caMKH nojiHoro HacbimeHHH He AocraraioT. B nepeBapHBaHHH nocryna- 
iomeH b KMiueHHHK nnmn y xieBCTBeHHbix caMOK ynacTByiOT nHmeBapHTejibHbie 
KneTKH HHM(|)ajibHOH (|)a3bi h jxB3, njiacTa numeBapHTejibHbix KjieTOK HMarHHajib- 
hom (|)a3bi. ripouecc KpoBOCOcaHHH y Heonjio^OTBopeHHbix caMOK npepbiBaeTca. 
IlocKOJibKy onjio^OTBopeHHe OTcyTCTByeT, KHineHHHK He TOcraraeT pa3MepoB, 
no3BOJiHiomHx norjiomaTb kojihhcctbo kpobh, Heo6xo£HMoe juih MopcjjocjjyHKUH- 
OHaJlbHblX nepeCTpoeK CaMOrO KHLlieHHHKa, £Opa3BHTH5I H (jjyHKIJHOHHpOBaHHfl 
CJHOHHbIX xcejie3 H flJIfl pa3BHTH5I HHU. 

TaKHM o6pa30M, Ha npoT5DKeHHH 7—12 ziHeBHoro nHTaHHH b KHineHHHKe ca¬ 
MOK h 3—6 ^HeBHoro nHTaHHH hhm(|) KJiemen po^a Ixodes ojiHOBpeMeHHo c no- 
DiomeHMeM nnniH nponcxojiHT HapamHBaHHe TKaHen KHmenHHKa, onmejiMH 06- 
HOBJl^eTCH, CMeH^eTCH HeCKOJIbKO MOp(J)0(J)yHKUHOHaJTbHbIX CJlOeB KJieTOK. rio- 
rjiomeHMe n nepeBapHBaHHe kpobh nponcxomiT o^HOBpeMeHHo. Ha CTajiHH nn- 
Taiomenca HHM(|)bi KHineHHbiH onHTejiHH npe^CTaBjieH nHmeBapnTejibHbiMH 
KJieTKaMM jihhhhohhoh (|)a3bi. CMeHa nnmeBapHTejibHbix KjieTOK jihhhhohhoh 
(|)a3bi Ha KJieTKH HHM(|)ajibHOH npoHexoziMT Ha 5— 10-e cyT nocjie nHTaHHH Kjiema. 
nepeBapHBaHHe ochobhoh nac™ nnmn ocymecTBjinioT nHmeBapHTejibHbie kjictkh 
HHM(|)ajTbHOH (|)a3bi nocjie OTna^eHHH Kjiema, b nepnoji MeTaMop(|)03a, npejunecT- 
BOBaBLUHH anOJIH3HCy. KHHieHHHK HanHTaBLLieHCH HHM(|)bI HaKaHyHe JIHHbKH Ha 
HMaro, TaK xce KaK h khihchhhk TOJibKo hto nepejiHHHBmeH caMKH, co^epxcHT nH¬ 
meBapHTejibHbie KJieTKH HHM(})ajibHOH (})a3bi. nnmeBapeHHe y caMOK ocymecTBjia- 
K)T KJieTKH nHTH nOCJiejlOBaTejIbHblX MOpcJjOCjjyHKUHOHaJIbHblX CJlOeB. 

CMeHa KHinenHoro onmejiHA b Kaxcayio cjiejiyiomyK) (J)a3y pa3BHTHH 3ana3- 
ZibiBaeT h He cHHxpoHH3HpoBaHa c o6ihhmh npoueccaMH MeTaMop(})03a h opra- 
HoreHe3a npn jiHHbKax h nocjiejiHHOHHoro #opa3BHTH5i. KnmeHHbiH onnTejiHH 
npejibijiyineH (J)a3bi He TOJibKo coxpaHneTCH, ho h (JjyHKUHOHHpyeT Ha Hanajib- 
hom OTane nmaHnn cjiejiyiomeH. 3th (JiaKTbi no3BOJi5iioT cnmaTb khihchhhk 
HanSojiee CTa6njibHOH b opraHH3Me Kjiema chctcmoh, He noaBepraiomeHCH thc- 
TOJiH3y npn JiHHbKax. B HeM nojmepxcHBaiOTCfl nHmeBapHTejibHbie npoueccbi c 
HeTKOH H pHTMHHHOH CMCHOH KJieTOHHbIX reHepaiJHH, npOHCXOflHT nOJIOCTHOe H 
BHyTpHKjieTOHHoe nnmeBapeHHe, coxpaHneTCH cjiaOomejioHHaa cpejia khihchhoh 
nojiocTH, a Ha nepnojibi Mexmy KpoBococaHHHMH oh CTaHOBHTca ochobhmm 
Jieno 3anacHbix nHTaTejibHbix BemecTB. B cpaBHeHHH c ocTajibHbiMH, 3aHOBO 
4)opMHpyioiij,HMHCH Ha Kaxmon (})a3e OHToreHe3a opraHaMH, KHineHHHK coxpaHH- 
eT mohocjioh nnmeBapHTejibHbix kjictok npejmmymen (|)a3bi Ha nepnojibi cbo- 
6ojiHoro h Ha HanajibHbix OTanax napa3HTHnecKoro cymecTBOBaHHH cjiejiyiomeH 
(J)a3bi. Khihchhhk rojiozmbix hhmcJ) h HMaro, npejiCTaBjieHHbiH nnmeBapHTejib- 
hhm onmejineM npejmmymeH (|)a3bi, cojiepxcHT 3anac nHTaTejibHbix BemecTB, 
o6ecnenHBaioinHx Kjiemy aKTHBHocTb Ha nepnojibi aopa3BHTHH h nocjiejiyiomero 
noHCKa xo35iHHa, oueHKa othx 3anacoB aaeT B03M0XCH0CTb oueHHTb noTeHunajib- 
Hyio (|)H3HOJ10rHHeCKyiO aKTHBHOCTb H (|)H3H0J10rHHeCKHH B03paCT. UeJlOCTHOCTb 
KHinenHHKa h CTa6njibH0CTb nnmeBapHTejibHbix npoueccoB b HeM Ha npoT^xce- 
HHH KaXCflOH (|)a3bl XCH3HeHHOrO UHKJia KJiema H nepHOJIOB JIHHbKH n03B0JlHK)T 
npeanojiaraTb OTHocHTejibHoe nocTOHHCTBO cpejibi KHmenHHKa KaK cpejibi o6h- 
TaHHH B036yjiHTejieH hh^ckuhh, b hbcthocth 6oppejiHH h jipyrnx naToreHOB, 
nepejiaBaeMbix KjiemaMH. Ha Bcex (|)a3ax xcH3HeHHoro UHKJia Kjiema 6oppejiHH 
o6HapyxcHBaiOTCH Ha annKajibHOH noBepxHOCTH KHmenHbix kjictok y rojiojiHbix 
oco6en, npojiBHraiOTCH no MexoaieranKaM, a HHor^a h nepe3 kjictkh (AMocoBa, 
2000) b o6jiacTb 6a3ajibHon MeMOpaHbi (BajiamoB h jx p., 1997). npn ycjiOBHH, 
hto Bee CHCTeMbi opraHOB, KpoMe KHmeHHHKa, npn MeTaMop(|)03e (|)opMHpyK)TCH 
3aH0B0, cjiejiyeT npn3HaTb, hto KHmenHHK hbjihctch opraHOM, jienoHHpyiomHM 
B036yjiHTejiH h o6ecneHHBaiomHM ero TpaHC(|)a30Byio nepejiany. 
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M3MeHeHHH KHLueHHoro anHTejiHH Ha npoTHxeHHH XH3HeHHoro iiHKJia KJiema poaa Ixodes. 

1 — roaoaHaa hhm(J)3 1. ricinus Mepe3 2 Mec. nocae ;iHHbKH. A3yp-303HH. x945; 2 — HHMtj)a /. pacificus, 10 m nma- 
hhh. reM3T0KcmiHH-303HH. x600; 3 — HHM(J)a /: persulcatus, 69 w nnTaHHH. A3yp-303HH. x600; 4 — HHMcfra l. per- 
sulcatus, noaHoe nmaHHe. A3yp-303HH. x600; 5 — HHMffra /. ricinus nepe3 15 cyT nocae OTnaaeHHH. Pa3BHTHe 6e3 
ananay3bi. A3yp-303HH. x600; 6 — HHM(J)a /. ricinus Ha 23 cyT nocae OTnaaeHHH. Pa3BHTHe 6e3 ananay3bi. 
A3yp-303HH. x600; 7— HHM(J)a /. persulcatus, 40 cyT nocae OTnaaeHHH. A3yp-303HH. x600; 8 — hhm(J)3 I. ricinus 
Hepe3 60 cyT nocjie OTnaaeHHH, ananay3a. A3yp-303HH. x600; 9 — khhjchhhk roaoaHofi caMKH /. persulcatus. 
A3yp-303HH x 1500; 10— KHiiieHHbift snHTeanft HHMcfraabHoft 4>a3bi b KHiueHHHKe caMKH nepe3 15—20 h nocae 
npHcacbiBaHHH. A3yp-303HH. x 1500; 11 — KHLueMHbift anHTeanft HHM(J)aabHofi <t»a3bi b ueHTpaabHOM OTaeae kh- 
uieHHHKa caMKH Hepe3 2—2.5 cyT nHTaHHH. A3aH no reftaeHraftHy. x945; 12— ueHTpaabHbift OTaea KHiueHHHKa 
caMKH Hepe3 4.5 cyT nHTaHHH. PeaKUHH c o6pa30BaHHeM TypH6yaeBoft chhh. x945. 6m — 6a3aabHaa MeMSpaHa, 
^ — reMaTHH, ey — KpncTaaabi ryaHHHa, k — KpoBb, mkc — Moaoaaa ceKpeTopHaa KaeTKa, hk — Hean^epeHunpo- 
BaHHbie KaeTKH, ne — nnuieBbie BKaiOHeHHH, nun — nniaeBapHTeabHaa KaeTKa, me — noaocTb khuikh, mejup — nn- 
uxeBapHTeabHaa KaeTKa aHHHHOHHoft (J)a3bi, mcH(p — nniueBapHTeabHaa KaeTKa HHM(J)aabHoft <t>a3bi, nM — nepHTpo- 
(J)HMecKHft MaTpHKC, C6 — ceKpeTopHbie BaKyoan. 

Change of the midgut epithelium in the tick of the genus Ixodes during its life cycle. 
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flpodojiJtceHue pucytitca. 


Mbi CHmaeM, hto qepeaa noc^eaoBaTe^bHbix Mopc}) 0 (})yHKUnoHa;ibHbix nepe- 
CTpoeK KHlUeHHHKa HKCOilOHilHbIX Oemeft BBJiaeTCH npHHHHOH iUlHTeJlbHOrO 
(MHoroAHeBHoro) nmanm Ha xo3HHHe-npoKopMHTejie. KHiueHHHK oema Ha 
CTaflHH rOJIOflaHHH He B COCTOflHHM BMeCTHTb AOCTaTOHHOe flJlH npoiiojixceHHB 
pa3BHTHH KOJiHHecTBO numii, eMy Heo6xoiiHMO «Aopa3BHTb» nHineBapHTejibHyiO 
CHdeMy, noKpoBbi, no;iOByio CHdeMy y HMaro. B npouecce riHTaHHa KJiem yBe- 
jiHHHBaeT cbok) Maccy b acchikh h cothh pa3 3a cHd He TOJibKO norjiomeHHH 
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orpoMHoro KOjiHnecTBa kpobh, ho h b pe3yjibTaTe HapamHBaHHH co6cTBeHHoro 
Tejia H OCOGeHHO KHIIieHHHKa H nOKpOBOB, pa3MepbI KOTOpbIX n03B0JIHJIH 6bl 
BMecTHTb bck) nojiyqeHHyio nHmy. ^BJieHHe aopa3BHTHH opraHH3Ma b nepHoa 
napa3HTHpyiomeH cj)a3bi, hjih hcocomhh, no3BOjiHeT coKpaTHTb kojihhcctbo na- 
pa3HTHpyiomHx cj)a3 b OHToreHe3e, yBejiHHHBan npo^ojixcHTejibHOCTb napa3HTH- 
pOBaHHH—KpOBOCOCaHHH ao 1—2 Heaeab. 
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MORPHOFUNCTIONAL CHANGES IN THE MIDGUT OF TICKS 
OF THE GENUS IXODES (ACARINA: IXODIDAE) DURING LIFE CYCLE 

L. A. Grigoryeva 

Key words : ticks, Ixodes , anatomy, histology, digestive system, life cycle. 

SUMMARY 

Morphofunctional investigations of five Ixodes species ( Ixodes paciflcus , I. pavlovsky , 
I persulcatus , I ricinus and I. scapularis) were carried out. It was established, that the 
change of midgut epithelium lags at the each next developmental stage, and it is not synch¬ 
ronized with general processes of metamorphosis and organogenesis during molts. The mid¬ 
gut epithelium of a previous phase of the life cycle persists and functions during the feeding 
stage at the next phase. 
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